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TEXT: The purpose of this article is to solve the differential 
equation 


Lx 2) (t) — Mp (1) OMY (1) Ho + pam (T= 9 (4) ( (1.1) 


with the boundary conditions 
x(-1) = x'(-1) = .-. = xfB-1) (4) = O. x(1) = x'(1) 


-1 
Card 1/13 = xi (1) 2 0, 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012402 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001240: 


cT] ERE PERETE YES  B E NPG ee ET 
Bee pe Pap Ee PE 


REST E TT a 


te Es fs RS BS 


21991 
$/023/61/000/001/001/003 
On the convergence of ... D203/D305 x 


The approximate solution will be a polynomial satisfying the boun- 


dary conditions 
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¥=(1- a ace (1.3) 
i=1 
where C1, Cp, +++ Oy are determined by the condition that (1.1) is 
satisfied in ea given system of nodal points t,, tor oe th of the 


interval Fi ve These approximate methods are called interpola- 
tion methods. Conditions of convergence of the coincidence method 
were established by E.B. Karpilovskaya (Ref. 2: Uspekhi matem. nauk 
(Progress in Math.Sc.) t. VIII, vyp. 3(55), 1953, 111-118), i.e. 
interpolation method in a special case N =n, where n coefficients 
of c; are determined by n equations 
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(Ref. 3: Tekhnicheskaya dinamika (Technical Dynamics) t.I, Gostekh- 
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For simplicity, only Che byshev's interpolation nodes are examined 
in this article. According to L.V. Kantorovich's ideas Ref. 13 
Funktsional'nyy analiz v normirovannykh prostranstvakh Functional 
Analysis in Normalized Spaces), Fizmatgiz, 1959) (1.1) - (1.2) are 
considered as a functional equation 
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the operators G and T transform a normalized region X into a norme- 
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lized region Y while X consists of a function satisfying the boun- 
dary conditions (1.2) and 


fIxllx == Gxt y. (3.3); (3.3) 
The equations for determining the coefficients c, in (1.3) give an 
“approximate” equation 

Gx —AOTX= Oy, ((3-4) (3.4) 
where x and y are the elements of certain subregions X = X(n) ak 
and ¥ = ¥(n) CY respectively, while G(X) = ¥ and 6 = P(n) is a 


certain linear operator of the projection Y on ¥Y. If the operators 
™ ana L-! are linear and for every xeX there is such yeY, that * 


Ire gly <Cyallalle, Qs) (3.5) 


and yeY such that 
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Ny — yl Spa, ((36) ; (3.6) 
and ; 
lim pil@,—lim pellOll =0, (3.7) (3.7) 
"=> 00 n> 00 \ I 


then according to Kantorovich (Ref. 1: Op.cit.), Eq. (3.4) for all 
sufficiently large n has a single solution X* converging towards 
the solution x® of (3.1) with n —~» c= at the rate of 
tlx® — x*llx = O(elON), (38) (3.8) 
where € is such that there is xeX which has 
Ix* — xllxa<e. (3.9) (3.9) 


The following conditions are introduceds I. Ais not a special case 
of (1.1) - (1.2). II. p,(t) = 0. III. Coefficients Po(t), Bats 
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Pon(t) and the free term y(t) in /-1; 17 are r times continually 


differentiable and their derivatives of the r-th order satisfy the 
Lipshits condition with an index o. IV, There exists a constant A 
such, that in /-1; 17 


lel ic A. (4.1) (4.1) 
yi-e ~*~ : 


V. Nodes ty, toy eee t, are the zeros of Chebyshev's polynomial 
T(t). Theorem 1. If the conditions I-V are satisfied then with 


r2>1,%>0, Bas. (2.2) for determining the n-th approximation of re. 
(1.1) - (1.2) by the method of subregions have a single solution 

for all sufficiently large n. The approximations and their deriva- 

tives up to 2m - 1 order inclusive, converge uniformly to f= lV; 

and the derivatives of the em'th order converge uniformly through- 

out the whole internal /a; b/c~(-1; 1) towards the solution of 

(1.1) = (1.2) and towarcs its corresponding derivatives. Or more 
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exactly, 
x* 1 _ = 
nee fe_ £2 = 0( 743) (k=0, 1,.... 2m—I), 


: (4.2) 
y7=A)=0(;#2). a 


- a ¥* is the n-th 
+ 48 the exact solution of (1.1) (1.2), an i 

pecan aes by the method of subregions, A proof of ig theorem 
is given which shows that the expression (4.2) follows from 


t 
me de xt 
a ( am ae” 


max |x‘) (t)] < Aallxllx, (k=0,1,..., 2m—1). (4.5) (4.5) 
t 


= @ = O(n inn). © (4.10). (4.10) 


which follows from the Bernstein theorem. According to Jackson's 
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theorem there exists a polynomial ¥eY such that 
. : 1 
WTx—ylly, & max | Tx—y| =O (a) \\xllx, - a 12), (4.12) 


From III with r 1,“ 270 it follows that also for the free term 
y(t) there is jeY, such that 


’ 


Iy—illy, < max y—¥| = 0 (<a): (4.13) ) (4.13) 


Expressions (4.12), (4.13) and (4.10) show that conditions (3.5), 
(3.6) and (3.7) are satisfied. To prove (4.2) it is noted that from 
III there follows a (2m + r)-fold continuous differentiability of 
the solution x* of this problem, and its derivative of the (2m + r) 
-th order satisfies the Lipshits condition with the index @. Accor- 
ding to Jackson's theorem there exists x€X such that 


lie athe, << mex hal a S| =0( ! ). (4.14) (4.14) 


am gg I atte 
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Therefore (4.2) follows from (3.8), (4-5) and (A210): Based on the 
above analysis »particularly on (4.12) - (4.14) and on 


1 @ [l= O(n). ((8A) (5.4) 


4s Theorem 2 which states that if the conditions as oe ee 
fied then with r >1, “70 Kas. (2.3) ae ° ae one ne 
n-th approximation of the problem m ae eae reed 
single solution for all sufficiently large tags i ppr 

tions x* converge to an exact solution x* at the ra 


d’x* =o 1 (R=0),.05 om — 1), 


narte-! 


“ae 


ame Pee | 5) _ = 
“pm ~ dat" V1 =e \= o( a=) 
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On investigating the coincidence method for (tot) = (152) at was 
established in Cnet. 1:0p.cit.) that 


max' x(t) |<< Aamax|x?m(t)| (k=O, 1... 2m). (6.3) (6.3) 
Based on III in this particular case in (3.9) is the expression 
e=O (saeat)) 


This proves Theorem 3 which states that if the conditions I - V 

are satisfied, then with r >2,a > 0 Eqs. (2.1) - (2.3) for deter- 
mining the n-th approximation of the problem (1.1) - (1.2) by me- 
thod B have a single solution for all sufficiently large n and 
these approximations x* converge to an exact solution x* at the 
rate Z ~\ 


1 
= 0( saa} (k=0.1,..., 2m), 
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gatlye gim +i x0 
rs ee 


max( viz) =0(=3). 


Theorem 4 states that if A is not a special case of the problem 
(1.1) - (1462), pylt)s coos Pom( t) and y(t) in /-1; 17 are continu- 


ous and satisfy the Lipshits condition with a positive index w, 
then method C is applied with the Chebyshev nodes to an approximate 
solution of this problem with all sufficiently large n. Approximate 
solutions converge to an exact solution at the rate 


de is =o(n°*) (e=0. 1,.... 2m). (7.1) 


aes 


max 
t 


For (3.9) € = O(n 2) so that (7.1) follows from (3.8) and (6.3). 
This proves the theorem. There are 5 Soviet-bloo references. 
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of the Central Part of the Kola Peninsula (Jglevodorodnyye 
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Kol'skcgo poluostrova) 


Izvestiya Akademii nauk SSSR, Seriva reoloricheskaya, 1954, 
Nr 1, pp 56 - 62 (USSR) 


The author investigated the content of fuel gases and bitu- 
men in the eruptive rocks which form the Khibiny, Lovozerc 
and Monchegorsk massifs in the central part of the Kola 
peninsula. The first two massifs were composed of alkali 
rocks, and the third - of basic and ultrabasic rocks. The 
Khibiny massif of nephelinic syenites is a complicated in- 
trusive tody of bedded structure and, like the Lovozero 
massif, was formed by successive intrusions. The 'Nonche- 
gorsk massif belongs to the same tectonic zone as the other 
two, and is composed of Archeian gneisses and of sedimentary, 
tuffaceus and effusive Proterozoic rocks. The intrusive 
layers between these two parts are composed of pyroxenites, 
periodites, babbro-norites and norites. Different iabora- 
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tory tests showed that the alkali eruptive rocks of Khibiny 
and Lovozero plutonic massifs contain hydrocarbon gases al- 
most similar to those of the gas-oil fields. 7nesé gases 
were composed of g0-90% methane and BOezee = et ee hyGro- 
carbons Ce and Cy The basic and ultrabasic rocks of tne 


Monchegorsk massif contained only & small quantity of me- 
thane and no hydrocarbon. It can be assumed that the aif- 
ferent content of hydrocarbons in these massifs was caused 
py the different composition of magmata. The rocks of Khi- 
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(0,0CO15 to 0,0012} of oily and resinified bitumen, and dnly 
traces of it were found in the Monchegorsk rocks. There 
are 4 tables, 2 graphs and 7 Soviet references. 
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neftyanoy institut ninisterstva geologii i okhrany nedr 
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Prospecting Jil Institute) (VNIGNI) of the Ministry of 320- 
logy and Conservation of Mineral Resources of the 7555, 
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Abstract : Nc abstract. 
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